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(54) UQUID CRYSTAL DISPLAY ELEMENT AND PRODUCTION OF THE LIQUID CRYSTAL 
DISPLAY ELEMENT 

(57)Abstract: 0 
PROBLEM TO BE SOLVED: To decrease the number of 
production stages, to improve a yield and to improve 
productivity. 

SOLUTION: Glass substrates 1 and 5 formed with 
electrodes are assembled and a liquid crystal compsn. 7 
contg. orienting assistants 6 consisting of a 
photosetting type high-polymer resin is filled from an 
injection port 3 into the spacing between the glass 
substrates 1 and 5. When the assembly is rested in this 
state, the orienting assistants 6 are attracted by the 
surface energy of the glass substrates 1 and 5 and are 
adsorbed on the surfaces of the glass substrates 1 and 
5. The orienting assistants are irradiated with UV rays 
from a prescribed angle, by which the oriented films 
having directivity in the prescribed direction are formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal cell is formed by setting a predetermined interval and arranging two 
substrates which have an electrode in the 1 principal surface of at least one substrate so that 
it may counter mutually, A manufacturing method of a liquid crystal display element 
characterized by what a liquid crystal composition containing an orientation auxiliary agent 
which has the characteristic of sticking to the surface side of said substrate by an interaction 
with said substrate is enclosed for between said two substrates of this liquid crystal cell. 
[Claim 2]. After a process of enclosing a liquid crystal composition containing said orientation 
auxiliary agent between said substrates, impress voltage to said liquid crystal cell. Or a 
manufacturing method of the liquid crystal display element according to claim 1 promoting 
adsorption to said substrate face of said orientation auxiliary agent by heating a liquid crystal 
cell or cooling a liquid crystal cell. 

[Claim 3]A manufacturing method of the liquid crystal display element according to claim 1 or 2 
irradiating with a beam of light including ultraviolet rays after a process of installing a liquid 
crystal composition containing said orientation auxiliary agent between said substrates, or a 
process of promoting adsorption to said substrate face of said orientation auxiliary agent. 
[Claim 4]A manufacturing method of the liquid crystal display element according to claim 3 using 
a beam of light which polarized in a process of irradiating with a beam of light including said 
ultraviolet rays. 

[Claim 5]receiving a normal of a substrate in a beam of light including said ultraviolet rays — 
abbreviated — a manufacturing method of the liquid crystal display element according to claim 
3 or 4 glaring from a parallel direction. 

[Claim 6]A manufacturing method of the liquid crystal display element according to claim 3 or 4 
irradiating with a beam of light including said ultraviolet rays from a predetermined direction 
leaning [ angle degree ] to a normal of a substrate. 

[Claim 7]A manufacturing method of a liquid crystal display element given in any 1 paragraph of 
claims 3 thru/or 6, wherein intensity of full wave length contains wavelength of 180 nm - 400 
nm not less than 30% in a beam of light including said ultraviolet rays. 

[Claim 8]A manufacturing method of a liquid crystal display element given in any 1 paragraph of 
claims 3 thru/or 7 irradiating with a beam of light including said ultraviolet rays with a dose of 
300 mJ/cm 2 - 8000 mJ/cm 2 . 

[Claim 9]A manufacturing method of a liquid crystal display element given in any 1 paragraph of 
claims 1 thru/or 8 carrying out activation of the surface of said substrate with which said 
orientation auxiliary agent contained in said liquid crystal composition contacts before a process 
of installing a liquid crystal composition containing said orientation auxiliary agent between said 
substrates. 

[Claim 10]A manufacturing method of the liquid crystal display element according to claim 9, 
wherein said activation is heating or UV irradiation. 

[Claim 1 1]A liquid crystal display element given in any 1 paragraph of claims 1 thru/or 10 
characterized by using a photo-curing type polymer material as said orientation auxiliary agent. 
[Claim 12]Set a predetermined interval and two substrates which have an electrode in the 1 
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principal surface of at least one substrate are arranged so that it may counter mutually, In a 
liquid crystal display element which enclosed a liquid crystal composition containing an 
orientation auxiliary agent which has the characteristic of sticking to the surface side of said 
substrate by an interaction with said substrate between said two substrates, a remains 
orientation auxiliary agent which remains in said liquid crystal composition without adsorbing 
said substrate face — 0.003 - 1 .5wt% — a containing liquid crystal display element. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal display element which has 
improved productivity, and the manufacturing method of this liquid crystal display element. 
[0002] 

[Description of the Prior Art]In recent years, the liquid crystal display using the liquid crystal 
display element in electric field effect type rotatory-polarization mode and double reflex mode 
as what obtains the display of a thin light weight and low power consumption is generally used. 
[0003]Since TN (Twisted Nematic) type liquid crystal which has the molecular arrangement 
twisted 90 degrees among this rotatory-polarization mode liquid crystal display element shows a 
high contrast ratio by a black and white display theoretically, it is used for a clock, a calculator, 
etc. This TN liquid crystal shows good gradation display nature, and from the thing whose speed 
of response is comparatively quick (tens of milliseconds). It is applied to the active-matrix drive 
system which used a simple-matrix-driving method, TFT (thin film transistor), MIM (Metal 
Insulator Metal), etc. as the switching element, and possesses them for every pixel. This TN 
liquid crystal is applied to a liquid crystal television, OA equipment, etc. in which a full color 
display is possible by combining with a light filter. 

[0004]The STN (Super Twisted Nematic) type liquid crystal which, on the other hand, has the 
molecular arrangement generally twisted not less than 90 degrees as a double reflex mode liquid 
crystal display element, And there are a SEB (Super Twisted Brefringence Effect) type liquid 
crystal etc., Since it has the steep electrooptics characteristic, switching elements, such as 
TFT and TFD (thin-film diode), are not allotted for every pixel, but realization of a big screen is 
easily enabled by time division driving using matrix form simple electrode structure with a 
structure simple [ ** ] and a cheap manufacturing cost. 

[0005]Generally, these liquid crystal display elements are manufactured as follows. 
[0006] First, the counter substrate provided with the orienting film formed so that a common 
electrode and this common electrode might be covered, and the array substrate provided with 
the orienting film formed so that two or more picture element electrodes arranged by matrix 
form and this picture element electrode might be covered are prepared. And after carrying out 
orientation treatment of this counter substrate and array substrate by rubbing, respectively, a 
liquid crystal cell is formed by forming and carrying out the placed opposite of the 
predetermined interval, i.e., cell gap, among both boards, and closing the circumference. And a 
liquid crystal display element is manufactured by enclosing liquid crystal compositions in which 
the chiral agent was added, such as a cyclohexane system, an ester system, a biphenyl series, 
and a pyrimidine system, between both this substrate. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there is a problem that the manufacturing 
process of a liquid crystal display element which was mentioned above has many routing 
counters, and productivity is inferior. In the process of carrying out rubbing of the orienting film 
in the manufacturing method of a liquid crystal display element, in order to grind a substrate 
face against cloth, the textiles of cloth and an orienting film can be shaved and it is easy to 
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discharge garbage, such as dregs, and it becomes the cause of dropping the yield and the 
problem of making productivity further inferior arises. 

[0008]This invention is made in order to solve the above-mentioned problem, and it is a thing. 
It is providing the liquid crystal display element which raises the yield while reducing the 
purposes, and can improve productivity, and the manufacturing method of this liquid crystal 
display element. 

[0009] 

[Means for Solving the Problem]This invention was made based on the above-mentioned 
problem, and according to claim 1. A liquid crystal cell is formed by setting a predetermined 
interval and arranging two substrates which have an electrode in the 1 principal surface of at 
least one substrate so that it may counter mutually, A manufacturing method of a liquid crystal 
display element characterized by what a liquid crystal composition containing an orientation 
auxiliary agent which has the characteristic of sticking to the surface side of said substrate by 
an interaction with said substrate is enclosed for between said two substrates of this liquid 
crystal cell is provided. 

[0010] According to claim 12, two substrates which have an electrode in the 1 principal surface 
of at least one substrate, In a liquid crystal display element which enclosed a liquid crystal 
composition containing an orientation auxiliary agent which has the characteristic of setting and 
arranging a predetermined interval so that it may counter mutually, and sticking to the surface 
side of said substrate by an interaction with said substrate between said two substrates, a 
remains orientation auxiliary agent which remains in said liquid crystal composition without 
adsorbing said substrate face — 0.003 - 1.5wt% — a containing liquid crystal display element is 
provided. 
[0011] 

[Embodiment of the Invention] Hereafter, the embodiment of the liquid crystal display element 
which starts this invention with reference to drawings, and the manufacturing method of this 
liquid crystal display element is described in detail. 

[0012]The manufacturing process for manufacturing the liquid crystal display element of this 
invention is roughly shown in (a) of drawing 1 t hru/or (d). According to the manufacturing 
method of the liquid crystal display element concerning this invention, the orienting film 
formation process which forms an orienting film on the substrate needed by the conventional 
manufacturing process, and the rubbing process which carries out rubbing treatment of the 
orienting film in the predetermined direction become unnecessary, and a manufacturing process 
number can be reduced. 

[0013]Namely, the glass substrate as a counter substrate in which the counterelectrode was 
formed as shown in (a) of drawing 1 , or — preparing one glass substrate 1 of the glass 
substrates as an array substrate in which a picture element electrode, a switching element, etc. 
were formed — the surface of this glass substrate 1 — the spherical particles as the spacer 2 
— abbreviated — it sprinkles by uniform density. 

[001 4] And as shown in (b) of drawing 1 , by screen-stencil, the sealant 4 is formed in the 
surface of the glass substrate 1 except for the inlet 3 of a liquid crystal composition, and the 
glass substrate 5 of another side and one glass substrate 1 are pasted together. At this time, it 
is formed between the glass substrate 1 and the glass substrate 5 by the spacer 2, 
predetermined gap, i.e., cell gap. 

[0015]And as shown in (c) of drawing 1 , the photo-curing type polymer material 6 as an 
orientation auxiliary agent pours into the gap between the glass substrates 1 and 5 the liquid 
crystal composition 7 distributed uniformly from the inlet 3. As the photo-curing type polymer 
material 6 as an orientation auxiliary agent, For example, the photo-curing type acrylic resin 
which used the acrylic resin as the main ingredients, the photo-curing type epoxy resin which 
used the epoxy resin as the main ingredients, The photo-curing type polyimide resin which used 
polyimide resin as the main ingredients, Although the photo-curing type polymers distribution 
liquid crystal etc. which use the polymer dispersed liquid crystal called NCAP-PDLC (Polymer 
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Dispersed Liquid Crystal), a polymer network liquid crystal, etc. as the main ingredients are 
mentioned, it is not limited to these. 

[0016]And as shown in (d) of drawing 1 , the inlet 3 is closed with the encapsulant 8 and a liquid 
crystal cell is formed. Thus, by enclosing and neglecting the liquid crystal composition 7 
containing the photo-curing type polymer material 6 between the glass substrate 1 and the 
glass substrate 5, Since the orientation auxiliary agent 6 can draw near to the surface of the 
glass substrates 1 and 5 in general by an interaction with the surface of the glass substrates 1 
and 5, it adsorbs and it will be in a state lower, the surface energy, i.e., the affinity, of the glass 
substrates 1 and 5, than orientation auxiliary agent's 6 adsorption before, It becomes stable 
after the liquid crystal composition 7 and the orientation auxiliary agent 6 have dissociated. 
[0017]That is, since an orientation auxiliary agent is in a polymers state, it is usually adsorbed 
on the surface of a glass substrate by activating the surface of a glass substrate with the 
affinity which becomes large. And the energy state of the surface of a glass substrate falls and 
is stable by an orientation auxiliary agent adsorbing on the surface of a glass substrate. 
[0018]Thus, the liquid crystal composition 7 and the orientation auxiliary agent 6 are made to 
separate spontaneously. 

[0019]After enclosing the liquid crystal composition 7 containing the orientation auxiliary agent 
6, it is possible by impressing voltage to a liquid crystal cell, heating cooling a liquid crystal cell, 
or irradiating a liquid crystal cell with ultraviolet rays etc. to accelerate and promote 
stabilization. 

[0020]In order to strengthen the interaction between an orientation auxiliary agent and a glass 
substrate and to promote stabilization, it is important to rationalize the quantity of the 
orientation auxiliary agent contained in a liquid crystal composition and to raise the surface 
energy of a glass substrate, before pouring in a liquid crystal composition. 

[0021] As content of an orientation auxiliary agent to a liquid crystal composition, 0.01 - 5wt% is 
suitable. If less than this range, orientation will become unstable, and if it exceeds this range, 
when it will become difficult to distribute the orientation auxiliary agent itself uniformly and it 
will enclose a liquid crystal composition in a liquid crystal composition, it cannot enclose 
uniformly, but it becomes a cause of orientation nonuniformity. Although there may be an 
orientation auxiliary agent which remains in a liquid crystal composition after separation with 
enclosure and the liquid crystal composition of a liquid crystal composition, and an orientation 
auxiliary agent or it may not be, in a certain case, it is preferred that they are the range of less 
than 30wt% of an initial addition, i.e., 0.003 - 1 .5wt%, or less than it. If it exceeds this range, 
switching of a liquid crystal may be checked and it will have an adverse effect on the response 
of a liquid crystal. It may be more desirable to enter partly, since an orientation auxiliary agent 
will adsorb the impurity in a liquid crystal or it will contribute to stabilization of orientation 
depending on the case, if it is below this range. In order to raise the surface energy of a glass 
substrate, it is effective to perform activation on the surface of a glass substrate, for example, 
it is effective to perform heat-treatment of 1 hour, to perform UV irradiation treatment, or to 
perform chemical preparation, such as silanizing, at the temperature of 250 ** or less. The 
increase in the adsorption area by the increase in the detailed unevenness on the surface of a 
glass substrate, increase of activation energy, radical generating, etc. are induced by these 
processings, and an orientation auxiliary agent becomes possible [ causing an interaction more 
firmly with the surface of a glass substrate ]. 

[0022]And it is made to harden, where the liquid crystal composition 7 and the orientation 
auxiliary agent 6 are separated and orientation of the orientation auxiliary agent 6 which stuck 
to the surface of the glass substrates 1 and 5 by irradiating with the beam of light of 
predetermined wavelength at an angle of predetermined is carried out along one way as shown 
in (d) of drawing 1 . 

[0023] Namely, in order to arrange a liquid crystal element in a certain direction, the beam of 
light which contained the wavelength which this orientation auxiliary agent hardens, for example, 
ultraviolet rays, after enclosing the liquid crystal composition which used the photoresist 
polymer material as the orientation auxiliary agent, and contained this orientation auxiliary agent 
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as the technique of changing to the rubbing method which was being performed conventionally - 
- an exposure — an orientation auxiliary agent is hardened by things. At this time, by irradiating 
with a beam of light from a predetermined angle to the surface of the glass substrate of a liquid 
crystal cell, it becomes possible to have a fixed angle and to harden an orientation auxiliary 
agent, and it becomes possible to acquire a fixed pre tilt angle. In order to arrange a liquid 
crystal element in one way with directivity as a beam of light with which it irradiates, the 
polarization ultraviolet rays which have a plane of polarization of one way are more effective. 
However, since the beam of light which reflects on the surface of a glass substrate, and stops 
entering into a liquid crystal composition will come to occupy most if it irradiates with a beam of 
light at an angle near in parallel to a glass substrate, it is necessary to glare from across to 
some extent. 

[0024]As wavelength of the beam of light included ultraviolet rays, it is preferred that the 
intensity of full wave length contains the wavelength of 180 nm - 400 nm not less than 30%. The 
dose to a glass substrate has 300 mJ/cm 2 - preferred 8000 mJ/cm 2 . Since it may become 
insufficient in the dose not more than this an orientation auxiliary agent's hardening and a 
damage may arise in a liquid crystal composition or a glass substrate in the dose beyond this, it 
is not desirable. 

[0025]A liquid crystal display element is manufactured by the above processes. 
[0026]As mentioned above, according to the manufacturing method of this liquid crystal display 
element, the liquid crystal composition with which the orientation auxiliary agent which forms an 
orienting film was mixed is enclosed, Since the orienting film is formed by an orientation 
auxiliary agent being stable in the state where it adsorbed, on the surface of a glass substrate, 
and stiffening an orientation auxiliary agent after this, The process of performing the process 
and rubbing treatment which form an orienting film in two glass substrates, respectively 
becomes unnecessary, and while being able to control poor generating by the garbage resulting 
from a rubbing process, it becomes possible to reduce a routing counter required for formation 
of an orienting film. For this reason, a manufacturing yield can be improved, and reduction of a 
man day can be performed, and it becomes possible to improve productivity. 
[0027]The example of the liquid crystal display element manufactured by a manufacturing 
method which was mentioned above below is described. 

[0028](Example 1) An example of the liquid crystal display element which applied to below, the 
perpendicular orientation mode, i.e., the VAN (VerticalAligned Nematic) mode, concerning 
Example 1, is explained. 

[0029](a) of drawing 2 and (b) are the figures showing an example of the structure of the liquid 

crystal display element which applied VAN mode, (a) of drawing 2 shows the state at the time of 

impressing no voltage, and (b) of drawing 2 shows the state at the time of voltage impressing. 

[0030]That is, this liquid crystal display element is provided with the following. 

(The glass substrate 12, i.e., the counter substrate, which were provided with the transparent 

electrode 10 as a counterelectrode formed of ITO as shown in (a) of drawing 2 , and (b).) 

(The glass substrate 18, i.e., an array substrate, provided with the transparent electrode 14 as a 

picture element electrode and the TFT driver element 16 as a switching element which were 

formed of ITO.) 

The liquid crystal composition 19 containing the orientation auxiliary agent pinched between the 
counter substrate 1 2 and the array substrate 1 8. 

[0031 ]The counter substrate 12 sets the predetermined gap prescribed that the 
counterelectrode 10 counters the picture element electrode by the side of the array substrate 
18 by the spacer 21, and is arranged. As shown in the counterelectrode 10 of the counter 
substrate 12 at drawing 3 , the slit 20 of about 5-micrometer width is formed in the position 
corresponding to the picture element electrode 14. The TFT driver element 16 is electrically 
connected to the picture element electrode 14 with a pixel size of 100x300 micrometers. The 
screen size of the diagonal direction of this liquid crystal display element is 10.4 inches, for 
example. 
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[0032]On the surface 10 by the side of the counter substrate 12, i.e., a counterelectrode, and 
the surface of the array substrate 18 in which the picture element electrode 14 and the TFT 
driver element 16 were formed, The orienting film 22 formed by hardening after it adsorbed and 
the orientation auxiliary agent which consists of a photo-curing type polymer material has given 
directivity in the predetermined direction is formed. In this VAN mode, in order to carry out 
orientation of the liquid crystal element 24 contained in the liquid crystal composition 19 to a 
perpendicular direction parallel to the normal of a glass substrate at the time of impressing no 
voltage, i.e., off, as shown in (a) of drawing 2 , orientation of the orienting film 22 is carried out so 
that a pre tilt angle may be abbreviated 90 degree. And at the time of voltage impressing, i.e., 
on, as shown in (b) of drawing 2 , the tilt rise of the liquid crystal element 24 contained in the 
liquid crystal composition 19 is carried out along with the slit 20. 
[0033]The liquid crystal display element in VAN mode which was mentioned above is 
manufactured as follows. 

[0034]That is, the counter substrate 1 2 in which the counterelectrode 1 0 which has the slit 20 
was formed, and the array substrate 18 in which the picture element electrode 14 and the TFT 
driver element 1 6 were formed are prepared. And on the surface of the array substrate 1 8, as a 
spacer, spherical-particles micro pearl SP (Product made from the Sekisui Fine chemicals) of 
4-micrometer particle diameter is sprinkled by the dry type sprinkling method so that spraying 

density may serve as 100-piece [/mm ] 2 . And after forming a sealing compound in the surface 
of the array substrate 18 by screen-stencil except for the inlet which pours in the liquid crystal 
composition 19, it pastes together so that the surface of the array substrate 18 may counter 
the counterelectrode 10 of the counter substrate 12, and a liquid crystal cell is produced. At 
this time, the gap specified by the spacer 21 is formed between the counter substrate 12 and 
the array substrate 18. The sealing compound used here is XN-21 (made by Mitsui Toatsu 
Chemicals, Inc.) which is a 1 liquid epoxy resin. 

[0035]and the photo-curing type acrylic resin which makes the acrylic resin as an orientation 
auxiliary agent this liquid crystal cell with the main ingredients — 0.5wt% — liquid crystal 
composition ZLI-2806 (E. product made by Merck) 19 which has the included negative dielectric 
anisotropy is poured in with a vacuum injection method. This orientation auxiliary agent mainly 
absorbs and hardens ultraviolet rays. 

[0036]After pouring in the liquid crystal composition 19, a liquid crystal composition is enclosed 
between the array substrate 1 8 and the counter substrate 1 2 by closing an inlet in ultraviolet- 
curing-resin UV-1000 (Made by Sony Chemicals). 

[0037]And after pouring in a liquid crystal composition, by neglecting it, each substrate side is 
adsorbed with each affinity of the counter substrate 1 2 and the array substrate 1 8, and the 
orientation auxiliary agent currently distributed in the liquid crystal composition 19 is stabilized, 
after the orientation auxiliary agent and the liquid crystal composition have dissociated. 
[0038]After pouring in a liquid crystal composition, it irradiates with ultraviolet rays with the 
dose of 2 J/cm 2 to the liquid crystal cell neglected for 8 hours with the black light which 
irradiates with the ultraviolet rays which contain 70% of full wave length intensity for the 
wavelength of 180-400 nm from the normal line direction of the counter substrate 12 and the 
array substrate 18. The orientation auxiliary agent which consists of a photo-curing type acrylic 
resin which is sticking to the surface of the counter substrate 12 and the array substrate 18 by 
this is hardened. At this time, the orienting film 22 which carries out perpendicular orientation of 
the liquid crystal element contained in a liquid crystal composition is formed by irradiating with 
the ultraviolet rays which stiffen a photo-curing type acrylic resin from a vertical direction to 
the surface of the counter substrate 1 2 and the array substrate 1 8. 

[0039]The liquid crystal display element to which VAN mode was applied was manufactured 
through the above manufacturing processes. 

[0040]The polarizing plate has been arranged so that it may become a normally black display to 
this liquid crystal display element, and uniform orientation was obtained, when voltage was 
impressed and the orientation of the liquid crystal was investigated. When this liquid crystal 
display element was driven, the almost uniform high-definition display image was obtained. 
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[0041](Example 2) An example is explained to the liquid crystal display element which applied 
the VAN mode concerning Example 2 to below. Although this liquid crystal display element is 
the same structure as the liquid crystal display element concerning Example 1 shown in (a), (b), 
and drawing 3 of drawing 2 , a part of manufacturing processes differ. 

[0042] Namely, in the manufacturing process of the liquid crystal display element concerning 
Example 2, After the counterelectrode 10 which has the slit 20 prepares the counter substrate 
12 formed in the surface, and the array substrate 18 by which the picture element electrode 14 
and the TFT driver element 16 were formed in the surface, activation of the surface of the 
counter substrate 12 and the array substrate 18 is carried out. 

[0043]That is, it 500-mJ/cm- 2 -irradiates with the ultraviolet rays which include beforehand the 
surface of the counter substrate 1 2 and the array substrate 1 8 which were prepared for the 
wavelength of 195 nm. By performing such activation, the surface energy of a substrate is 
raised and the interaction between the orientation auxiliary agent and substrate which are 
contained in the liquid crystal composition poured in behind increases. Thereby, stabilization 
with a liquid crystal composition and an orientation auxiliary agent is promoted, it becomes 
possible to make an orientation auxiliary agent stick to a substrate face promptly, and 
separation of an orientation auxiliary agent and a liquid crystal composition can be promoted. 
[0044]And the counter substrate 12 and the array substrate 18 which were activated are 
assembled like Example 1, and a liquid crystal cell is produced. And the liquid crystal 
composition 19 containing the photo-curing type acrylic resin as an orientation auxiliary agent is 
poured in and neglected from an inlet. In this case, since activation had been beforehand 
performed to the counter substrate 12 and the array substrate 18 before assembling a liquid 
crystal cell, the orientation auxiliary agent and the liquid crystal composition dissociated in 
about 1 hour after liquid crystal composition pouring. 

[0045]And it irradiates with ultraviolet rays on the same conditions as the case of Example 1, an 
orientation auxiliary agent is stiffened, and the orienting film 22 is formed. 
[0046]Thus, the liquid crystal display element in VAN mode was produced. 

[0047]The polarizing plate has been arranged so that it may become a normally black display to 
this liquid crystal display element, and uniform orientation was obtained, when voltage was 
impressed and the orientation of the liquid crystal was investigated. When this liquid crystal 
display element was driven, the almost uniform high-definition display image was obtained. 
[0048](Example 3) An example of the liquid crystal display element which applied the OCB 
(Optical CompensatedBend) mode concerning Example 3 to below is explained. 
[0049] Drawing 4 is a figure showing roughly an example of the structure of the liquid crystal 
display element which applied the OCB mode. 

[0050]That is, this liquid crystal display element is provided with the following. 
(The glass substrate 30, i.e., the counter substrate, which were provided with the 
counterelectrode formed of ITO as shown in drawing 4 .) 

(The glass substrate 32, i.e., an array substrate, provided with the picture element electrode and 
TFT driver element which were formed of ITO.) 

The liquid crystal composition 34 containing the orientation auxiliary agent pinched between the 
counter substrate 30 and the array substrate 32. 

[0051 ]The counter substrate 30 sets the predetermined gap prescribed that a counterelectrode 
counters the picture element electrode by the side of the array substrate 32 by a spacer, and is 
arranged. The TFT driver element is electrically connected to the picture element electrode 
with a pixel size of 100x300 micrometers. The screen size of the diagonal direction of this liquid 
crystal display element is 10.4 inches, for example. 

[0052]On the surface by the side of the counter substrate 30, i.e., a counterelectrode, and the 
surface of the array substrate 32 in which the picture element electrode and the TFT driver 
element were formed, The orienting film 36 formed by hardening after it adsorbed and the 
orientation auxiliary agent which consists of a photo-curing type polymer material has given 
directivity in the predetermined direction is formed. In this OCB mode, in order that the 
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orienting film 36 may carry out spray orientation of the liquid crystal element 38 contained in 
the liquid crystal composition 34 in the same flat surface 40 at the time of impressing no 
voltage, i.e., off, orientation of it is carried out in the parallel direction along the flat surface 40. 
[0053] Drawing 5 is a sectional view showing roughly the section which cut the liquid crystal 
display element shown in drawing 4 at the flat surface 40. In this example, the pre tilt angle of 
the liquid crystal element 38 is about 21 degrees. 

[0054]And if voltage is impressed to the liquid crystal display element of this OCB mode, as 
shown in drawing 4 , the liquid crystal element 38 of spray orientation will be transferred to bend 
orientation in the same flat surface 40. 

[0055]A liquid crystal display element of an OCB mode which was mentioned above is 
manufactured as follows. 

[0056]That is, the counter substrate 30 in which the counterelectrode was formed, and the 
array substrate 32 in which the picture element electrode and the TFT driver element were 
formed are prepared. 

[0057]And a spacer is sprinkled on the surface of the array substrate 32. And after forming a 
sealing compound in the surface of the array substrate 32 except for the inlet which pours in 
the liquid crystal composition 34, it pastes together so that the surface of the array substrate 
32 may counter the counterelectrode of the counter substrate 30, and a liquid crystal cell is 
produced. At this time, the gap specified by a spacer is formed between the counter substrate 
30 and the array substrate 32. 

[0058]and the photo-curing type epoxy resin which makes the epoxy resin as an orientation 
auxiliary agent this liquid crystal cell with the main ingredients — 2wt% — liquid crystal 
composition ZLI-4801-100 (E. product made by Merck) 34 which has the included positive 
dielectric anisotropy is poured in. This orientation auxiliary agent mainly absorbs and hardens 
ultraviolet rays. The thickness of the liquid crystal layer 34 is 8 micrometers. 
[0059]After pouring in the liquid crystal composition 34, an inlet is closed with ultraviolet curing 
resin and a liquid crystal composition is enclosed between the array substrate 1 8 and the 
counter substrate 1 2. 

[0060]And after pouring in a liquid crystal composition, by neglecting it, each substrate side is 
adsorbed with each affinity of the counter substrate 30 and the array substrate 32, and the 
orientation auxiliary agent currently distributed in the liquid crystal composition 34 is stabilized, 
after the orientation auxiliary agent and the liquid crystal composition have dissociated. 
[0061] After pouring in a liquid crystal composition, it irradiates with ultraviolet rays with the 
dose of 4 J/cm 2 to the liquid crystal cell neglected for 8 hours with the black light which 
irradiates with the ultraviolet rays which contain 80% of full wave length intensity for the 
wavelength of 180-400 nm. At this time, as shown in drawing 4 , ultraviolet rays are the 
directions of the angle which inclined 45 degrees to the normal line direction of the counter 
substrate 12 and the array substrate 18, and it is irradiated with them from the directions A and 
B which are on the same straight line and turn into for reverse mutually by the array substrate 
and counter substrate side. The orientation auxiliary agent which consists of a photo-curing 
type epoxy resin which is sticking to the surface of the counter substrate 30 and the array 
substrate 32 by this is hardened. 

[0062]Thus, by irradiating with the ultraviolet rays which stiffen a photo-curing type epoxy resin 
from the directions A and B which inclined 45 degrees to the normal of the counter substrate 
12 and the array substrate 18 as shown in drawing 5 , The orienting film 22 in which the pre tilt 
angle of the liquid crystal element 38 contained in the liquid crystal composition [ / near the 
surface of the counter substrate 30 and the array substrate 32 ] 34 will be about 21 degrees is 
formed. 

[0063]Thus, as a biaxial optical compensation film, the polycarbonate phase difference plate 42 
by NITTO DENKO CORP. is pasted together to the obtained liquid crystal cell on the outside 
surface of the counter substrate 30 so that the direction which irradiated with ultraviolet rays, 
and a direction with the largest refractive index may cross at right angles. 
[0064]And the polarizing plates 44 and 46 are pasted together so that the outside surface of 
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the array substrate 32 and the outside surface of the biaxial optical compensation film 42, and a 
polarization axis may cross at right angles mutually, and the direction of a standup of the liquid 
crystal element 38, a direction with the largest refractive index of the biaxial optical 
compensation film 42, and the angle of 45 degrees may moreover be made. 

[0065]The liquid crystal display element to which the OCB mode was applied was manufactured 
through the above manufacturing processes. 

[0066]When the voltage of 4V was impressed to this liquid crystal display element it transferred 
from spray orientation to vent orientation promptly, maintaining vent arrangement, even if it 
lowers to 1 .7V after that — the orientation of a liquid crystal element — almost the whole 
surface — uniform orientation was obtained. When this liquid crystal display element was driven, 
the almost uniform high-definition display image was obtained. 

[0067]When the remains concentration of the photo-curing type epoxy resin in the liquid crystal 
composition contained in this liquid crystal display element was investigated, it was 1 1% of the 
added quantity. 

[0068](Example 4) An example of the liquid crystal display element which applied the TN mode 
concerning Example 4 to below is explained. 

[0069] Drawing 6 is a figure showing roughly an example of the structure of the liquid crystal 
display element which applied the TN mode. 

[0070]That is, this liquid crystal display element is provided with the following. 
(The glass substrate 52, i.e., the counter substrate, which were provided with the 
counterelectrode 50 formed of ITO as shown in drawing 6 .) 

(The glass substrate 58, i.e., an array substrate, provided with the picture element electrode 54 
and the TFT driver element 56 which were formed of ITO.) 

The liquid crystal composition 60 containing the orientation auxiliary agent pinched between the 
counter substrate 52 and the array substrate 58. 

[0071 ]The counter substrate 52 sets the predetermined gap prescribed that the 
counterelectrode 50 counters the picture element electrode 54 by the side of the array 
substrate 58 by the spacer 62, and is arranged. The TFT driver element 56 is electrically 
connected to the picture element electrode 54 with a pixel size of 100x300 micrometers. The 
screen size of the diagonal direction of this liquid crystal display element is 10.4 inches, for 
example. 

[0072]On the surface 50 by the side of the counter substrate 52, i.e., a counterelectrode, and 
the surface of the array substrate 58 in which the picture element electrode 54 and the TFT 
driver element 56 were formed, The orienting film 64 formed by hardening after it adsorbed and 
the orientation auxiliary agent which consists of a photo-curing type polymer material has given 
directivity in the predetermined direction is formed. In this TN mode, in order that the orienting 
film 64 may carry out torsion orientation of the liquid crystal element 66 contained in the liquid 
crystal composition 60 to the counter substrate 52 side 90 degrees from the array substrate 58 
side at the time of impressing no voltage, i.e., off, orientation of it is carried out in the direction 
which intersects perpendicularly mutually by the array substrate 58 and counter substrate 52 
side. 

[0073]A liquid crystal display element of a TN mode which was mentioned above is 
manufactured as follows. That is, after preparing the counter substrate 52 in which the 
counterelectrode 50 was formed, and the array substrate 58 in which the picture element 
electrode 54 and the TFT driver element 56 were formed, activation of the surface of the 
counter substrate 52 and the array substrate 58 is carried out. 

[0074]Namely, the surface of the counter substrate 52 and the array substrate 58 which were 
prepared is beforehand heat-treated at 180 ** for 1 hour. By performing such activation, the 
surface energy of a substrate is raised and the interaction between the orientation auxiliary 
agent and substrate which are contained in the liquid crystal composition poured in behind 
increases. Thereby, stabilization with a liquid crystal composition and an orientation auxiliary 
agent is promoted, it becomes possible to make an orientation auxiliary agent stick to a 
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substrate face promptly, and separation of an orientation auxiliary agent and a liquid crystal 
composition can be promoted. 

[0075]And the spacer 62 is sprinkled on the surface of the array substrate 58. And after 
forming a sealing compound in the surface of the array substrate 58 except for the inlet which 
pours in the liquid crystal composition 60, it pastes together so that the surface of the array 
substrate 58 may counter the counterelectrode 50 of the counter substrate 52, and a liquid 
crystal cell is produced. At this time, the gap specified by the spacer 62 is formed between the 
counter substrate 52 and the array substrate 58. 

[0076]and the photo-curing type polyimide resin which makes the polyimide resin as an 
orientation auxiliary agent this liquid crystal cell with the main ingredients — the chiral agent of 
1 wt% and the left twist — 0.1 wt% — liquid crystal composition ZLI-4792 (E. product made by 
Merck) 34 which has the included positive dielectric anisotropy is enclosed and neglected. This 
orientation auxiliary agent mainly absorbs and hardens ultraviolet rays. The thickness of the 
liquid crystal layer 60 is 5 micrometers. 

[0077]Since activation had been beforehand performed to the counter substrate 52 and the 
array substrate 58 before assembling a liquid crystal cell, the surface of the counter substrate 
52 and the array substrate 58 was adsorbed in the orientation auxiliary agent in about 2 hours 
after liquid crystal composition pouring, and after the orientation auxiliary agent and the liquid 
crystal composition had dissociated, it stabilized. 

[0078]After pouring in a liquid crystal composition, it irradiates with ultraviolet rays with the 
dose of 4 J/cm 2 to the liquid crystal cell neglected for 2 hours with the black light which 
irradiates with the ultraviolet rays which contain 80% of full wave length intensity for the 
wavelength of 180-400 nm. At this time, when a liquid crystal display element is seen from the 
observed face side as were shown in drawing 8 , and it is the direction of the angle which 
inclined 50 degrees to the normal line direction of the counter substrate 12 and the array 
substrate 1 8 and was shown in drawing 7 , it is irradiated with ultraviolet rays from the directions 
C and D used as the direction which intersects perpendicularly mutually superficially. The 
orientation auxiliary agent which consists of photo-curing type polyimide resin which is sticking 
to the surface of the counter substrate 52 and the array substrate 58 by this is hardened. 
[0079]Thus, as shown in drawing 7 and drawing 8 , the ultraviolet rays which stiffen photo-curing 
type polyimide resin, By glaring from the directions C and D which inclined 50 degrees to the 
normal of the counter substrate 52 and the array substrate 58, the orienting film 64 in which 
the pre tilt angle of the liquid crystal element 66 contained in the liquid crystal composition [ / 
near the surface of the counter substrate 52 and the array substrate 58 ] 60 will be about 13 
degrees is formed. 

[0080]Thus, the polarizing plates 68 and 70 are arranged so that it may become no MARIHOWAI 
and a display on the acquired outside surface of the counter substrate 52 of a liquid crystal cell, 
and the array substrate 58. 

[0081]When the orientation of the liquid crystal of this liquid crystal display element was 
investigated, 90 degrees of uniform orientation of TN were obtained. When this liquid crystal 
display element was driven, the almost uniform high-definition display was obtained. 
[0082]Although this invention touched on only the liquid crystal display element which used 
TFT, it cannot be overemphasized that the effect which was excellent even if applied to the 
active matrix type liquid crystal display element using MIM etc. is acquired. 

[0083]Although the display mode also touched on VAN mode, the OCB mode, and the TN mode, 
The IPS (In -Plane Switching) mode in which a liquid crystal element is driven to a glass 
substrate using a horizontal transverse electric field, While being vertically arranged by one 
glass substrate side, it cannot be overemphasized that it is applicable to various display modes, 
such as HAN (Hybrid Aligned Nematic) mode in which the liquid crystal element arranged in 
parallel by the glass substrate side of another side is driven. 
[0084] 

[Effect of the Invention]As explained above, according to this invention, the liquid crystal 
display element which raises the yield while reducing a manufacturing process number, and can 
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improve productivity, and the manufacturing method of this liquid crystal display element can be 
provided. 



[Translation done.] 
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n»«ftffllBuv - 1 O O O ( (HO V "->rS £nu 

COO 3 73 fLT, ?S«liJSfctt>*i±AUfctlL 

CO 0 3 8] /^ B a B 3itI^^^>±AL,rcft(C8afra t 1^SUrc 
>8ftiZJHCttU"C. 1 2SJ/7U-fiii 8(0 

5£**:frfS)j(P6, 1 8O-4OOnmC0^iM^JS 

lC^T2J/cm2 ^RSI^ar^^^^ps^-rs. c 
* LT HSytK^tS T 7 ^ U JUfflttfr££3EfiabX!]«iK 

ns^iltf^SiSEisj-r 3 J: ^ttEGlfll2 2 frJ&f&Z 
ns. 



[0040] ^ (D^Ja^^^ 1 ?!^ y-7'J^77 

icfc* J:3(c«ft**E«U. WEE*Ep2jnu-C»ft©E 

[0041] cmmm2) i^tic, 3£j&te0ij2u:0B3v a 

3. C CD^ B B B ^^^?(3, EI2£> (a) Cb) . & 

[0 042] mst)^. HS6IH2 lCflR3/fcft****T<& 

o*^®ic^j^?nrc^fR]*^i 2. ^.t/Mi^'^m i 4 

8*ffl3ftUrc:1*. ft ft* 2^t/7 ? K^^1 8©i 
[0 043] T ffl*Lfc^[Sl*Sl 2^a7l/ 
^»$5 00mJ/cm2 HRMT3. COJ:5^Stt 

^tElRiabSIt ©^^{t*i£iiL.' aS^AMcEftBtoflJ 
[0044] fit, ^1*ffc2Fnrc*tlp]£ffiM 2Rt/7 

its. ca>*£, ^S-eJU^*I^3ZT3^r(C. 
l*ttl^T^fcfc«> 4 i«ffl*fl/j!c&J?±A8L WlBfMTE 

[oo45] f Lt, **fflH ©*^-tisii:*fr-c*^ 
»*«R«LTElsi»»]€il<b5i*TE|Sl«2 2 
3. 

[0 0 4 7] C O^S^^^ y - 7 'J 7^7 

ic^S J: ^(ciH^*5*ESU, *ff*EnJDUT{a«tOE 
fSj^M^/ttC^. ^ElRlfi*»6nfc. ^ /c. CCD 
Hfio B B ^7F^^^,igi^Lrci: Z l5(^^-^iS D D offi^:i 

[0048] (HHB0IJ3) l^TIC HIi3(Ci50C 
B (Optical CompensatedBen 

[0 049] El 4 (3, OCB=E- K « iffl L,rzJSft«^ 
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[0 05 0] -T^t)^, Z<Di&&k&7Fm=?i2> EI4(C^ 

Lr^?(c, I TOCJ;^Tf^?rirc^^]?fi^I^ 
tzftz> **«Ttt*>5**|6]*«3 Ofc, ITOCJ;^t 
JKfiR£ftfcB**1IfcJ;tf T F TBft* : y*it*.fc#5 

[0051] «i3 0(t ^P]?iAVb^ii3 
2tfl©B**«lc»ftT3 J: ic J; -a-cttffi 

(3, mmV■^X^ O O X 3 O O M mCDll^lgtllC^M^I 

[005 2] *4lPl**3 0«©»ffiT*EJb5ttlPlM 
^*4K3 2©a*ffiJtlc:(d:, ^aftSSW^ttWA^^S 

Ei»iato»j^qft*^n. ©^i*itc» 1*111 *j#fci*fc« 
)B"c«<taFnsc tic j: -c^^?nr^i5ipj»3i3 6 *<ta 

(jbtl-Ct^. :(DOCBt-Ftll E[pMI3 6 (3. 
b#T^^^ o f f b#(c[5] — ¥S 4 O ftT ^^U-f 

[Q 05 3] EH 5 (3. (D4 (C^LrcJ^^^^^T^ 5 ?® 

x £> 5. 

[0 0 5 4] f LT, CCOCBt-HOMIi'Tvi? 
IqKDSSft^? 3 8tt. IpI — ¥®4 OF*3T^V FEfRllClE 
[0 05 5] .taturc: i^OCBt- PCD^S^^^ 

30. Tkumm^m^T f TJ&shnTWJ&m.ztifrTis 

^34 SJ±At3J±An*»ht v- JU£iJ£ff^U/c 
ft. *«3 2©»ffi*<»|S|*«3 Ofl>3l*|fiI«S(C 

t $ . St*|S]**R3 O t r 7 U-f S*S3 2 t ©WlCl^ 

- +t \z ct -o -ctts ? n 5 mwRft^ja ? n 5 . 

[0 05 8] -tUT, c©>ftA-t2JKcEfSiato»Ji: ur© 

- 4 8 O 1 - 1 O O (E. Merck ?±£0 3 4 £/iA 
3. 3 4 <DJ^£ it. 8MmT363. 



[0 05 9] h5Ib&IJ&#)3 4*&AUfcflL )±Anzm 
JMiOMtaiBSICTtlltL. S«S*iacttl* 7 U -f 1 8 
4:»|Siai*1 2 <t ©IHllctitATS. 

[oo6o] tut, raster A LTcflL Mt 
SCfclcty, >$II*I/£B5 3 4 4Mc#ffc?ft-ci*fcEipi 
a&am. ^iRi*flS3 o&t/^i^r ^«3 2(D^n-enoo 

CO O 6 1 ] ^H*flJ5j4^l^>iAUrc1lfetC8Bfr a 1*ft»L,^ 
HSfalZ JUC^LT, 1 8 0~4 O O n m<D>£M£3:>&M 

ssiao-c4 j/ cm 2 ©!M**-c**M**j«ittT 
fr6fc3Efta&*j*n?fl:T3. 

C0062] C(DJ:^(c, ttOMkSxTK* vWBS*Wffc 

3PL-"f*1fi1 8<D^(C^LT4 5Jtiiht^[o|A&t; 

i3 2 ©f5ffiiafi&(c*ji-jS/aa«aj*i*i3 4 <c-^^n3>& 

^^^3 8©3?l^JU hft^**J2 1 J»t^:*E|fill*2 2 

[0063] C©ct : 5(CU-C?^e>n^^S-tZJHC2*4© 
3te*W«7 -f Jbi*t (ft) B!£^X^<D7t^?D-7t^ 
^- h1S^SlS4 2 ^^©JEf/f^^fil^^^l^f 5 ]^^ 

^*ft€HiRW ur^fsjt H5£T3ct ^(c^iP3««g3o co^ 

[0064] til, 7b-filR32£0^SRi;2i© 

^^^f «^ -f JbA 4 2 CD^Sld. SLMcd^tt^itx-r 
£J:5(c. U^fc, MJl^T 3 8 ©3t_h.)b<U^fSl J ^2te 

[006 5] l^±©ct ^Mie**t, OCBt- 

[OO66] C ©/Sbb^^^7(C 4 V ©«JEE£EP3JD Lfc 
tC5, 5S-V>*MC7.^U^EIp)* n 6^V HElR^&fcU 

Jfta^^Eipitiaii^®^— ^Eipi^»6tirc. 

S Sfe^^ ^Bft e» ft Tc . 
[00 6 7] ^^), c^MI^ctitiSMi 

[OO68] (^JS^J4) l^TiC. ^SI^HlC^^T N 
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) 



3. 

[0 0 6 9) IS 6 13, T N =E~~ f= £ ilfll L Tc^Hf! ^ 3= 
[0 0 7 0] -ttefo-tS, Z<DmH>&7rym=?i3.. IU6(C^ 

tt*rctf ^ **«T^:t>^ttlp]*tR5 2 t , I T CMC J: 

[0 0 71] fcflR]**S5 2(3. *HR)*ffi5 O^T b -f 3£ 
F T lEfil^s 1 ? 5 6 (3, mmV-^T X 1 O O X 3 O O Mm£> 

4 < > ^ T £> 3 . 

[0 0 7 2] «|p]**g5 2ffl«<x>*®-r^t)^^rsi*ffi5 

o±. Rummwme 47&VT f T&shm=? & 6 
*trc-frrcttJttTBEYt?na^ tic j: or»«?tifcEipi 

016 4 6flTU<5. :(DTNt-FT(l Ef*MS 

6 413, ® B B B 6 O l: t J n 3 6 6 « . * 
ff*SEll2)QII#-r*dLfc>5o f f BtlcT'U^lfe^S 8«lJ^6^t 

i=i at «s 5 2 tfijtc 9 ojstai^nieisir src«>, t 7 

[0 0 7 3] ±^Lfc«fc 3>3T N^- F<J»J«ft*^*? 
13. JSlT(0J:^(cUT»3ft?nS, 

5 0 6*JBBE?nfc«|Sl**5 2. 5 4 Y> T 

[0 0 7 4] r^KtD^, ffl*.Urc>P!t|S)**R5 2^t/^U 
-< 5 8 £>3?S £ £> 6 U *!) 1 8 0tT1 HtrBl^^II 

* is x * ju 42 '&m *t> e> n , aicjujnsisfi i§ jk* <c 
□j si t n y . e r h *u t >^ n m m. m o i& u * it r * 

[0 0 7 5] f LT.. 7U^$i580Dii(C^~^ 
fcfiL T 7 L-f 8 <D«lSfi<**|qlStfc6 2 CDttfiVS 

5 o i^isirs ct ^ic3Ry ^t>-ex»*-BJH&f^«r 
(3, x^-^6 2iaoti^?n5r B WM?n 



a. 

[0 0 7 6] f LT, ZCDHSH-tzJMCElRlBbSiJi: LT0 

*Mwt%, ^i/^^i^ncDTb-r ^it^'j^ o. 1 w t w 
^rdjEtDMa^tts^TS/aftti^z l i - 4 1 

92 (E. Mercktt«) 3 4^^AU 

LTi^rc/ctfx «a H B*M^aAll W2B$rari5isia3b*J 
[o o 7 8] «B B B lfla^}iAL fcflfcic 2 atmae u/c 

HSR-fe JKC^LT, 1 8O-4OOnm0}II^iiI 
Sil:J:oT4J/cm2 a>R?,l*JlT»55V»*RB«"r 

■5. ccot^, &*mta. m&ic^L-tzXoic ft fi& 

t£l 2^07L/^SH 8 CD^^filC^tUT 5 OJg^ 
UfcftJ^CD75ftTfo oT, I*l7 (C^LTc <£ tMC. ^HH 

[0079] c^J;^:. Jt.a^tS* 'J< 5 FWB&*«* 
^t?i±^^^^^. [S7^U!El8lc^U/cJ;7( < :, Wffl 

S«52S(J7U-fil58 C0^^|C^L.T5 OJtlklL^ 

&{/7U>(ii58 a>3tffiiS<g(C*M? S^AI1^^6 O 
Ict^nsM^f 6 6 co^b^ 1 hft^JW 1 3 JKt rj: 

[0 08 1] C <D'&n&7jkM : T-<D&Sk<DWZ&\Z:tR^Tz.£ 

:5, 90* t n (Dtfg— /aEipi^»6tifc. c(D^ a B B ^ 

[0 08 2] CC0^B^I3. T F T*fflt^cJSft* 

[0 08 3] ^ /c, ST^-FtVANt-F. OCB 

L,T7X¥^f^C0^^^^?UffiUTH5B 3 B^ : ?^Sgfi)t-5 I 
PS (In -Plane Switching)^ — 

I c ftb ^ co ^ x * *R fll T ^ If ( c E 5»J ? to ^ A ^ 7 ^ 1? 

Illt^HAN (Hybrid Al.gned Nem 
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n 



[0 0 8 4] 

tf , s»€ wu»-r * 1 1 ic ii^a * y * i*iJi 5 

[13 1) 11© (a) JbM (d) (3. CCD^B^(D>^ra^ 

cm 2 ] h)2cd (a) &a (b) (a. c ©^©iss^i 
( a ) (3, *jE^epaiB#<ottttit^ria, 1212© (to 
& s m % 1 1 © ?k «e * t ex as w 1 c 35* 1- 13 r <& 5 . 



[1215] CS5I3, EH4«C 
^B!lfUfcWfcB£(H "attic 
CEI6] £2)613, Z(D%t 

»it?nrcT n=e- f=£ 
cei 7 ] o 7 m e ic 

CIS 8] S3 8(3. El 6 I 
[fS^OfftBjl] 

2 ■•• x^-y- 
4 - juso 

7 ->«afg^ 



l rc & n ^ ^ & ? £ is ^ ® ffl 
^ u rc ft n f? ^ £ ? £ - ¥ s r 



[B 1 1 



12] 



[07] 



O Q 
[a) , ^ I 



20 



3—5 



(b) B 0 -3 



(C3 4^E 



J-5 



ft 



r 



I 2 7 v 6 



[H81 




« y ■ " , .y 24 B » faj 

14 . 16 18 14 



off * 

to J 




[S3 3 



100 




14] 
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[H5] 
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